change. This frequency is much greater than expected on a chance basis and deserves further inquiries as to the genetic implications. The amino acid compositions of ferredoxins isolated from various species of bacteria have been published.3 With this data and the amino acid sequence data obtained for C. pasteurianum and C. butyricum ferredoxins, it becomes possible to predict a large portion of the amino acid sequence of ferredoxins whose primary structures have not been determined. For example, the positions of the cysteine and proline residues will probably be invariant. In three species of bacteria, the NH2-terminal residue was found to be alanine.
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Finally, certain portions of the ferredoxin molecule appear to have more amino acid replacements than do others. In these two ferredoxins isolated from different species of bacteria, the amino acid sequence of residues 30-52 was identical. The sequence Val-Ile, not found in chymotrypsinogen, cytochrome c, normal adult human hemoglobin, insulin, lysozyme, tobacco mosaic virus, ribonuclease, or trypsinogen,8 occurs a total of three times in these two ferredoxin molecules.
The sequence studies are being extended to other bacterial ferredoxins in order to extend the goals cited in the present communication. Although a protein may in general contain segments with conformations of a-helix, 1-form, and coil, there has been no previous report of an enzyme containing f-form. ,8-form has been found with some fibrous structural proteins of keratin type, and many globular enzymes have been reported to be a-helical. This paper presents the definitive experimental evidence that a globular enzyme contains fl-conformation and is unusually low in a-helical content.
Materials and Methods.-The enzyme in question was deoxyribonuclease I from bovine pancreas (DNase). Two batches of the enzyme, both obtained from Worthington Biochemical Corporation, Freehold, New Jersey, were used for the study. One was recrystallized twice by the pro- Figure 1 , the sample was also monodisperse with respect to sedimentation velocity.
The conformation of protein chain in the DNase was investigated by optical rotatory dispersion and infrared absorption studies. The enzyme was suspended in 0.1 t ionic strength potassium phosphate buffer, pH 7.14. Optical rotatory dispersion of 0.14% enzyme solution was measured according to the procedure reported elsewhere.2 Two cells of 10-mm and 1-mm optical paths were employed, respectively, for the wavelength regions from 600 to 290 mAand from 350 to 190 mudr. The infrared absorption spectrum was obtained with a solution of about 2% DNase in D20, using a Perkin-Elmer model 521 grating infrared spectrophotometer with a cell of 0.05-mm optical path. 
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peak for a-helical conformation of many fibrous and globular proteins and polypeptides.3 4 That these differences were not due to the difference in the instrument or other experimental conditions is assured by the finding of a sharp trough at 233 mg in several globular proteins, e.g., bovine serum albumin, with the same instrument under the same conditions. These positional differences in both the peak and trough strongly indicate that the conformation of protein chains in DNase is primarily not a-helical.
The positive peak was observed at about 207 mML with f-form polyamino acids by Blout and Shechter5 and very recently at 205 m with fl-form silk fibroin by Yang.6 As to the trough position, it was observed at 229 mMA with f-form silk fibroin. 6 No polypeptide or protein with other conformation than f-form has been reported to have similar peak and trough positions. Thus, the observed peak position of 205 mu and trough position of 228 mj. with the DNase indicate the presence of f-form in the enzyme.
The foregoing indications were confirmed by the infrared absorption spectrum of the enzyme in the frequency region between 1500 cm-' and 1800 cm-' (Fig. 3) .
The spectrum shows a strongest absorption band with maximum at 1629 cm-' and a shoulder around 1550 cm-'. No noticeable absorption band is present at about 1650 cm-'. This is what one would expect with f-forming protein chains. Should the chain conformation be primarily of a-helix or random coil, the strongest band is expected to be observed around 1650 cm-' instead.7 8 Therefore, the infrared spectrum confirms the fl-conformation of the DNase.
To estimate the f-form content in the DNase, we may consider that the magnitude of the rotation (expressed as mean residue rotation, [m']x) at the trough is proportional to the f-form content, a procedure analogous to that used for the estimation of the enzyme. The actual helical content is considerably less than this figure, as judged by the fact that no noticeable change was observed in the curvature of rotatory dispersion spectrum at about 233 mis. Since coil conformation has a very low rotatory strength in this region compared with a-helix and (-form, this consideration would favor the interpretation that the DNase contains, in addition to ,3-form, mainly coil. Secondly, bo in the Moffitt equation,'0 obtained by a MoffittYang plot" of the rotatory dispersion data of the DNase for the wavelength region from 400 to 500 mju (Fig. 4) , was close to zero using either 212 or 220 for XA. Referred to -630 as a standard for 100 per cent helix, this low value of bo again indicates a very low helical content of the DNase, and such a bo value has been observed with coils.3 Thirdly, the infrared spectrum in Figure 3 shows no sign of the presence of a second band at 1650 cm-'. This result is also taken to indicate a low helical content of the enzyme, in view of the finding that a 1,650 cm-' band was observed with 50 per cent ,8-forming silk fibroin that contained a-helix.6 Therefore, all these experimental data are consistent with the proposition that the DNase has a very low helical content and that the remaining half of the protein chain is primarily coil.12 Summary.-DNase I from bovine pancreas contains (-form. The amount of (-form was estimated to be about 50 per cent, with the remainder probably consisting mainly of coil. a-Helix is present in minor amounts, if at all. 'Kunitz, M., J. Gen. Physiol., 33, 349 (1950) .
2 Cheng, P., Biochim. Biophys. Acta, 102, 315 (1965) .
